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, , ( )
[TW2] Tracy Widom , edge scaling limit
, (Her tian matrix ensemble) , $N\cross N$
$H=(h_{ij})_{\leq i,j\leq N}$ , $h_{ij}=\overline{h_{ji}}$




$(E_{i}-\sqrt{2N})/\sqrt{2}N^{1/6}$ , $i=1,2,$ $\ldots$ (1)
Tracy Widom ,





( $\mathrm{A}\mathrm{i}(x)$ Airy ) $u(x)$ ,
$F(t)= \mathrm{e}\mathrm{x}\mathrm{p}\mathrm{d}\mathrm{e}\mathrm{f}(-\int_{t}^{\infty}(x-t)u(x)^{2}\mathrm{d}x)$ (3)
Theorem 1([TW2])




( , [BDJI] [ (3) “Tracy-Widom distribution” )
, “random permutations” [BDJI, BDJ2, 01,
02] , ’
$\bullet$ $S_{N}$ : $\{1, 2, \ldots, N\}$
$\bullet$ $\ell_{N}(\pi)$ : length of longest increasing subsequence of $\pi\in S_{N}$ ,
$\ell_{N}(\pi)=\max\{k\mathrm{d}\mathrm{e}\mathrm{f}|\exists(i_{1}, \ldots, i_{N})\mathrm{s}.\mathrm{t}. 1\leq i_{1}<\cdots<i_{k}\leq N, \pi(i_{1})<\cdots<\pi(i_{k})\}$
$\bullet$
$\ell_{N}^{(k)}(\pi)$ : length of longest $k$-increasing subsequence of $\pi\in S_{N}$ ,
$\ell_{N}^{(k)\mathrm{d}\mathrm{e}\mathrm{f}}(\pi)=$ Inax{ $k$ disjoint increasing subsequence
(“empty” ) }








$\lim_{Narrow\infty}$ Prob $( \frac{\ell_{N}-2\sqrt{N}}{N^{1/6}}\leq t)=F(t)$ (5)
, random permutations
longest increasing subsequence ,
[ $\mathrm{B}\mathrm{D}\mathrm{J}2’$.Ol] , $S_{N}$
, Robinson-Schensted
, $\ell_{\mathrm{A}}^{(k)}.(\pi)$ $\gamma_{1}$ $\lambda=(\lambda_{1}\geq\lambda_{2}\geq\ldots)$
$\ell_{N}^{(k)}(\pi)=\lambda_{1}+\cdots+\lambda_{k}$
$\lambda_{i}$ , $E_{i}$
Theorem 3([O1]) $x_{i},$ $y_{i}(i=1,2, \ldots)$ :
$x_{i}=N^{1/3} \mathrm{d}\mathrm{e}\mathrm{f}(\frac{\lambda_{i}}{2N^{1/2}}-1)$ , $y_{i}=N^{2/3} \mathrm{d}\mathrm{e}\mathrm{f}(\frac{E_{i}}{2N^{1/2}}-1)$ .
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$x_{i},$ $y_{i}$
$\hat{x}(\xi)=\sum_{i=1}^{\infty}\exp(\xi x_{i})$ , $\hat{y}(\xi)=\sum_{i=1}^{\infty}\exp(\xi y_{i})$ , $\xi>0$ ,
, $Narrow\infty$ $\hat{x}(\xi)$ , $\hat{y}(\xi)$
:
$\lim_{narrow\infty}\langle\hat{x}(\xi_{1})\ldots\hat{x}(\xi_{s})\rangle=\lim_{narrow\infty}\langle\hat{y}(\xi_{1})\ldots\hat{y}(\xi_{s})\rangle$ $(s=1,2, \ldots, \xi_{1}, \ldots, \xi_{s}>0)$ .
Theorem 2, 3 , ,
, $[\mathrm{B}\mathrm{R}1$ ,
$\mathrm{B}\mathrm{R}2$ , BR3] , $S_{N}$
, Theorem 2, 3 $\lambda$ , :
$\mathfrak{P}_{N}(\lambda)=\frac{(\dim\lambda)^{2}}{N!}$ , $|\lambda|=N$ . (6)
, $\dim\lambda$ $\lambda$ $S_{N}$
, “Schur measure” [O2]:
$\mathfrak{M}(\lambda)=\frac{1}{Z}s_{\lambda}(x)s_{\lambda}(y)$ ,
$Z= \prod_{i,j}(1-x_{i}y_{j})^{-1}$ . (7)
$s_{\lambda}(x)$ Schur , $Z$ Cauchy identity
$\sum_{\lambda}s_{\lambda}(x)s_{\lambda}(y)=\prod_{i,j}(1-x_{i}y_{j})^{-1}$
Schur measure (7) ( $x=(x_{1}, x_{2}, \ldots),$ $y=(y_{1}, y_{2}, \ldots)$ $\mathrm{A}$ ‘ $\mathrm{A}\mathrm{a}$ ,
( “ ”)
$t_{k}= \frac{1}{k}\mathrm{e}\mathrm{f}\sum_{i}\mathrm{d}x_{i}^{k}$ , $t_{k}^{\prime \mathrm{d}}=^{\mathrm{e}\mathrm{f}} \frac{1}{k}\sum_{i}y_{i}^{k}$,
4‘ $t=t’=(\sqrt{\xi}, 0,0, \ldots)$ ,
$\mathfrak{M}(\lambda)|_{t=t’=(\sqrt{\xi},0,0,\ldots)}=\mathrm{e}^{-\xi}\xi^{|\lambda|}(\frac{\dim\lambda}{|\lambda|!})^{2}$
, $\mathfrak{P}(\lambda)$ “Poisson ”
, $\lambda$ $\mathbb{Z}+1/2$ $\mathfrak{S}(\lambda)$ :
6 $(\lambda)=\{\lambda_{i}-i+1/2\}\subset \mathbb{Z}+1/2$.
,
, $\mathbb{Z}+1/2$ $X$ “ ” $\rho(X)$
:
$\rho(X)=\mathfrak{M}(\mathrm{e}\mathrm{f}\{\lambda|X\subset \mathfrak{S}(\lambda)\})=\frac{1}{Z}\sum_{6(\lambda)\supset X}\mathrm{d}s_{\lambda}(x)s_{\lambda}(y)$ . (8)
$\rho(X)$ , “$\tau-$ ”
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Theorem 4([O2])
$\tau_{n}(t, t’)=\rho(X-n)$ $(n\in \mathbb{Z})$
, 2 [$UTJ$ $\tau$ - , $[UT]$ (1.3.26)
[O2] , $n$ $q$-
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